cally uniaxial. However, when the shape of molecules or molecular aggregates is altered, a biaxial nematic phase can result [2 -4] . While phase transitions between uniaxial and biaxial nematic phases have indeed been reported in lyotropic as well as thermotropic liquid crystals [2, 4] , the transition between two uniaxial nematic phases has never been seen experimentally although theoretically it is expected to occur in the vicinity of smectic-A -smectic-A-type critical points [5] .
The quasi-long-range order in both partial bilayer smectic-A4 (Sm-A4) and monolayer smectic-At (Sm-At) phases L' predicts that due to the identical symmetries of the two phases, the first-order Sm-Aq -Sm-Al transition line can terminate at a critical point, beyond which the two phases evolve continuously into each other [6] . A subsequent fluctuation-corrected model of dislocation loops predicts a different scenario [5] . At The ac calorimetric technique has been described elsewhere [13] . For the x-ray studies, we used the Cu Kn line from a Rigaku RU-300 rotating anode source operating at 15 kW [14] . We used a pair of Ge (111) the frustrated spin-gas model [15] . Previous analysis of the N""-Sm-A[ data revealed a tricritical C,, exponent a = 0.50 [12] . This result is unexpected since the usual nematic (N) -Sm-A tricritical point occurs due to coupling between nematic and smectic order parameters when the isotropic (I) N t-ransition temperature (Ti~) is close to the N Sm -Atr-ansition temperature (Tv,~). However, in this case TI & is 95 K above the N", . -Sm-A~transition.
We will discuss later how the existence of this tricritical point can be understood in terms of the associated N~-N] transition.
In the case of the X = 52.0 mixture two C;, peaks are also observed at T = -126.18 and 126. 11 C.
Neither of them exhibits anomalous behavior in the ac phase shift measurements that would indicate a hrst-order transition [13] . Once again three distinct Cp peaks are found. The central peak at T = 125. 71'C is a sharp, first-order anomaly [12] . The character of the transitions associated with the two satellite peaks at 125~87 and 125. 60'C could not be determined.
Because of the narrow temperature ranges between the various C~peaks, no critical power-law analysis can be convincingly performed for the data on the 52.0, 52.5, and 53.7 mixtures. It should be noted that optical microscopy studies of the same mixtures failed to detect the Nd-N~transition.
We now turn to the results from high-resolution x-ray scattering.
Starting in the Sm-Ad phase close to SmAd -N"boundary and cooling until the Sm-A~phase was entered, longitudinal (parallel to the layer normal) and transverse scans were performed at a series of constant temperatures.
For each temperature we found two x-ray peaks corresponding to the partial bilayer and monolayer ordering.
For each peak, the pair of longitudinal and transverse scans at a given temperature was analyzed via the following expression for the structure factor:
S(q) = cr/ 1 + gii(qll qo) $,, qi + cs, q convoluted with the resolution function. Here o-is, the smectic susceptibility and g~~, g are the longitudinal and transverse correlation lengths.
The smectic mosaic of the partial bilayer peak in the Sm-Ad and Sm-Ai phases was 2.4 HWHM. Because the mosaicity was temperature independent over the narrow temperature range that was studied, no corrections for it were applied in the line-shape analysis. It is possible that these systems are beyond the Nd-NI critical point, in the supercritical regime, where only a continuous Nd-NI evolution can be observed, or that the Nd-N] critical point has merged with the N". --Sm-A, phase boundary [18] . Moreover, the topologies observed in the present system are nonuniversal and depend on the particular microscopic characteristics of the investigated system [5] .
The C data for the X = 52.5 and X == 53.7 mixtures and the x-ray data for X = 52.6 provide strong evidence that the Sm-Ad - Nd 
